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Available evidence indicates that in addition to the major 
nutrients, substances are presents in our diet. which may be 
Yequired in increased amounts during conditions of stress. Such. 
factors are apparently dispensabie under normal conditions or 
their: requirements are. so small ‘they may be readily met by amounts 
present in the diet or through the synthetic activity of the : 
intestinal] flora or ‘the animals? own tissues. Certain drugs or 
other "stress factors" may, however, incresse requirements for 
these substansces to the extent that deficiencies OGCUP » caged 
by retarded growth or tissue pathology, and preventable by the, 
administration in appropriate amounts of the missing nutrient. 

The purpose of experiments undertaken wider the present contract 
was to continue studies previously initiated on the effects of 
various "stress factors" on the nutritional requirements of the. . 
rat. | 


Stress factors: studied in a Ke pres sent investigation include 
the following : . ee Be 
mee a (1) Accele rated metabolism Seduutine from thyroid feeding 
| (2) Accelerated metabolism resulting from exposure to low 
environmental temperature 


) Administration of toxic. deses of ate eee parce ee = 
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{dmini stration of excessive deses of thiemine, riboflavin 
EDIC:  “ @nd nicotinic acid under conditions of ad libitum and. 
'M reduced calorie intaics o 
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Major results obtained 


“eR 


(2) 


(3) 


Toxic doses of thyroid increased reguireméetts for at 
least one unknown nutrient in the immature female rat, 
besiccated whole liver countersctéd completely the res 
tardation of growth ond inhibition of ovarisn develop« 
ment observed in immature fémale rats fed toxie dosés of 
thyroid, It also prolonged sicnificantly the average 
length of survival of the immature thyroidsfed rat, 
Brewers! type yeast and cholesterol were also effective 
in prolonging survival of immature thyroid«fed pats: 
these substances were ineffective, however, in counters 
acting retardation of growth or inhibition éf gohsdal 
development, The protective frctor in whole liver was 
present in the water-insoluble frt-~free residiie of desida 
cated whole liver, It is heat stabile and distinct From 
any of the known nutrients. 


Centinuous exposure ta lew environmental temperatiitrds ftinw 
Greased requirements for at least gne unknown nutrient th 
the immature rat. Immature female rats wetie raiaé& td 
maturity under celd reom and room température conditiénd 
an purified rations centaining the B vitamins as synthetic 
facters and as present in whole liver and yeast. Growth 
wag markedly reduced in 411 rats under ¢old roe@m dondits | 
tons; animals fed desiccated whole liver, however, gained 
significantly more weight than these fed 6ther diets ems | 
ployed, ‘The protective factor(s) was distinct from any of 
the known B vitamins and was not present in gienificant 
amounts in yeast. At room temperature cénditions née sigs 
nificant difference in growth securred on any of the diets 
tested, 


Toxic doses of atabrine increased requirements f4r at. 
leagt one unknown nutrient in the immature rat. Inmeture 
female rats were maintained for. 8 weeks’ on purified 
rations centaining 500mg of atabrine per ke sf diet.,. 

and the effects of feeding were contrasted with thet. obs 
served on similar rations with otabrine omitted. Four’ ex 
perimental rations were employed: (1) a basal, ration cone 
taining the B complex factors’ in synthetic form only (2) 
the basal retion plus additional B vitamins: (3) the basal 
ration. plus yeast and (4) the basal ration plus desiccated 
whole liver. The effects ef atabrine feeding differed. sige 
nificantly on the various diets: employed. Administration 
of atabrine plus basal ration resulted in a marked wetard= 
ation of growth, alopecia,. inhibition. off ovarian develop~ 
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ment, enlarged submaxillary glands, granulocytosis and myor 
cardial damage ag indicated by elegtnocardiographic trecings, 
These effects were largely counteracted by diets containing 
wholé liver ard yeast 2nd te a lesser extent by the adminise 
tration of additional B vitamins, On atabrinésfree rations 
no abnormalities were observed on any of the diets employed, 
Desiccated whole liver wes more effective than yeast or the 
additional B vitamins in prometing grewsh and ovarian develm 
opment in the immature atabrineefed rat, The protective fach- 
. ar(s) wag present in the water+insojuble fractien of liver 
remaining ee removel ef the ertgentetay hid pk ile Ni acd 
faye " ; : 
-44) No adverse effects of vitamin. imbalance as eee ‘DY maser 
ive doses of thiamine, riboflévin and’ nicotinic acid were Obe 
served in female rots over a 20 week period under conditions 
of ad Libitum feeding. or at.a caloric restriction of 50 % 
‘ ifeasuremen’g were made of R.5,%,;, Hb,, total °’,B,¢, and aft. 
erential, counts, body weight chenges, basal metabel so rate 
and Ee as appearances. | 
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Implications of the work 


iy ‘These tnd ines. Podtente that many diets which ere apparently 
‘ade uate: under "normal" conditions beceme inadequate under certain 


conditions of stress, Where metabolism is inereased after excesse 
ive thyroid. feeding or prolonged exposure. to cold, ar after admine 


istration of massive doses of atabrine, toxic effects -ocoup on 
apparently adequate diets, These effects may be largely, if not 
completely, eounteracted by dietary means, mone spegifically by 
@n apparently unknown facter or factors present in whole. liver, 


_ *, Members of the armed forces are on occasion exposed to conditions 


“ef stregs similar to those employed in the present experiments, 


+ Information ag to how these "stress factors" may affect nutritional 


‘requirements would ‘be. of “dat inet vaiue in the feeding of exposed 
_ ROPERS. . 


Plans for further tovests ~_ ? 


2 eae Further Anvestigations are planned along the following lines: 
¢h). concentratien, isolation and identificetion of the protective 
facter ov factors in desiecated whole Liver effective in eounter+ 


acting the above effects and (2) ‘effects of other. stréss factors 


such as chlorinated water, various drugs , ete,, on the nutritional 
requirements of the rat, er 


from above, investi ations, 
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